Redox switch of hsp33 has a novel zinc-binding motif.
The chaperone activity of the heat shock protein Hsp33 is regulated by reversible disulfide bond formation. Oxidized Hsp33 is active, and reduced Hsp33 is inactive. We show that zinc binding is essential for the function of this redox switch. Our results reveal that Hps33 contains a new, high affinity (K(a) > 10(17) m(-)(1)), zinc-binding motif in the form Cys-X-Cys-X(27-32)-Cys-X-X-Cys. All four conserved cysteines within this motif act to coordinate a single zinc atom. Experiments where reduced wild type Hsp33 is reconstituted with cobalt or cadmium demonstrate that the metal-coordinating cysteines are present as highly reactive thiolate anions. This ionization may allow for the fast and successful activation of the chaperone function of Hsp33 upon incubation in oxidizing agents.